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(54) NEAR VIDEO ON-DEMAND SYSTEM AND TELEVISING METHOD OF THE SAME 



(57) It is an object of the present invention to pro- 
vide an apparatus of and a method of incorporating a 
CM or promotion video program or the like in a video - 
program in an NVOD system. 

The NVOD system has control means, high-speed 
digital reproducing means for reproducing at a high rate 
a plurality of video-on-demand system recording data 
divided from digital data of a main program and 
recorded at discrete areas, an additional information 
program data server for reproducing data of an addi- 
tional information program such as data of a CM video 
program, a promotion video program, or like, buffer 
means for selectively writing the video-on-demand sys- 
tem recording data from said high-speed digital repro- . 



ducing means and reading the video-on-demand 
system recording data, and matrix switcher means for 
selectively outputting main program data from said 
buffer means and additional information data from said 
additional information program data server, and 
sequentially transmitting the main program data with the 
additional information data incorporating therein in a 
plurality of channels. 

The NVOD system can incorporate a CM video pro- 
gram, a promotion video program, or like into a video 
movie, and can easily update a CM video program, a 
promotion video program, or like. 
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Description 

— TECHNICArFIELD: : 

The present invention relates to a near video-on-demand system for use in a subscription television broadcasting 
system which is called a pay television system or a restricted reception system, and a broadcasting method for such a 
near video-on-demand system. 

BACKGROUND ART: 

In recent years, many video movies, for example, have been broadcast on pay television. When main programs 
such as video movies are broadcast on pay television! an additional information program such as a CM (commercial) 
video program, a promotion video program, or the like is broadcast between main programs, i.e., before the start of a 
video movie or after the end of a video movie, but not inserted in the middle of a video movie. 

Present pay television programs are broadcast through a single channel, and CM video program, promotion video 
programs, or the like (hereinafter referred to as "CM video programs") are broadcast together before the start of a video 
movie or after the end of a video movie. Since video movie materials and CM video program materials are different from 
each other, it is easy to update CM video program materials. 

Recently, there have been demands for a video-on-demand (VOD) system service as one type of pay television 
which allows users to view a video program from its beginning at any time they want. Various studies on VOD systems 
show, however, that since a complete VOD system needs extremely many channels depending on the number of sub- 
scribing users, it is difficult to collect the investment made in the VOD system. For this reason, the VOD system is not 
among various types of pay television that are being studied. 

One recent alternative to the VOD system is a service in which video programs of the same contents are sequen- 
tially broadcast at certain time intervals ranging from 5 to 15 minutes, for example, in a limited number of frequency 
channels, and the user selects one of the channels which is most convenient for them at the time of starting to use the 
service, so that the user can see the video program from the beginning at a desired time though he or she may have to 
wait a little while. This service is referred to as a near video-on-demand (NVOD) system. 

The NVOD system has one problem to be solved yet as to how CM video programs are incorporated into video pro- 
grams broadcast in the channels. The very nature of such CM video programs requires them to be updated at appro- 
priate intervals so that they will provide latest commercial information. 

According to one solution, as many sets of video movie materials and CM video materials as the number of the 
available channels are prepared, and independently broadcast at certain time intervals in the respective channels. If, 
however, a pay television broadcasting station is able to establish an NVOD system which broadcasts only one set of 
video movie materials and CM video materials at certain time intervals in a plurality of channels, then such an NVOD 
system will be highly convenient and inexpensive for users. It is desirable in such an NVOD system to be able to sepa- 
rate CM video materials from video movie materials for easily updating the CM video materials at appropriate times. 

Therefore, it is an object of the present invention to provide an NVOD system capable of incorporating CM video 
programs, promotion video programs, or the like into video programs, and a broadcasting method for such an NVOD 
system. 

Another object of the present invention is to provide an NVOD system which is capable of easily updating CM video 
programs, promotion video programs, or the like to be incorporated into video programs. 

DISCLOSURE OF THE INVENTION: 

According to the present invention, a near video-on-demand system comprises control means, high-speed digital 
reproducing means responsive to a control signal from the control means, for reproducing at a high rate a plurality of 
video-on-demand system recording data divided from digital data of a main program and recorded at discrete areas, an 
additional information program data server for reproducing data of an additional information program in response to a 
control signal from the control means, buffer means responsive to a control signal from the control means, for selec- 
tively writing the video-on-demand system recording data from the high-speed digital reproducing means and reading 
the video-on-demand system recording data, and matrix switcher means responsive to a control signal from the control 
means, for selectively outputting main program data from the buffer means and additional information data from the 
additional information program data server, and sequentially transmitting the main program data with the additional 
information data incorporating therein in a plurality of channels. 

According to the present invention, furthermore, a method of broadcasting a main program whose net time is 
T video witn a n additional information program incorporated at M locations therein, using a near video-on-demand sys- 
tem, comprises the step of increasing the number of channels from the conventional number N of channels to N + M in 
order to insert the additional information program in the M locations, so that the main program with the additional infor- 
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mation program incorporated therein will sequentially be broadcast at the same time intervals as when the main pro- 
gram with the additional information program not incorporated therein is broadcast 

BRIEF DESCRIPTION OF THE DRAWINGS: 

FIGS. 1 A through 1 E are diagrams illustrative of the manner in which high<iensity recording data for an NVOD sys- 
tem is generated; 

FIGS. 2A through 2F are diagrams illustrative of a process of broadcasting a video movie with no CM video and 
promotion video programs incorporated therein in a four-channel NVOD system; 

FIGS. 3A through 3G are diagrams illustrative of a process of broadcasting a video movie with CM video and pro- 
motion video programs incorporated therein in a five-channel NVOD system; 

FIG. 4 is a block diagram of an apparatus for generating high-density recording data for an NVOD system as shown 

FIOS is a block diagram of another apparatus for generating high-density recording data for an NVOD system as 
shown in FIG. 1; 

FIG. 6 is a block diagram of an apparatus for incorporating a CM video or promotion video program in a five-channel 
NVOD system; and 

FIGS. 7A through 7K are diagrams illustrative of the manner in which the apparatus shown in FIG. 6 operates. 
BEST MODE FOR CARRYING OUT THE INVENTION: 

Embodiments of an NVOD system capable of incorporating CM video programs, promotion video programs, or the 
like into video programs, and a broadcasting method for such an NVOD system will be described below with reference 
to the accompanying drawings. 

[Broadcasting a video movie in an NVOD system] { 
(Process of generating video data) 

FIGS 1 A through 1 E are illustrative of the manner in which video data for an NVOD system according to an embod- 
iment of the present invention is generated. Video data to be broadcast in the NVOD system, which is recorded on a 
magnetooptical disk (MO) or a hard disk (HD), for example, is generated from a video movie material according to a 

process described below. . 

a ~u ^;«;4.^i ~* nrininai uiH fl n rnouio material which is 120 minutes lona. The digital video data is 

35 divided into four equal data segments A, B, C, D, and each of the four equal data segments A, B, C, D is further divided 

into four data units each 7.5 minutes long. Therefore, the digital video data is composed of data units AO, A1, A2, A3. 

BO, B1, • • •, D2. D3. 

From the original video data shown in FIG. 1 A, video data for the NVOD system shown in FIG. 1E is generated 
according to four recording passes shown in FIGS. 1 B through 1 E. 
40 As shown in FIG. 1 B, in the first recording pass, the data units AO, A1 , A2, A3 from the original video data are com- 
pressed according to a high -efficient coding process such as MPEG2, for example, and then discretely recorded real- 
time at initial regions, respectively, of four divided areas of an MO, HD, or the like, for example. 

Then, as shown in FIG. 1C, in the second recording pass, the data units BO, B1 , B2, B3 are similarly compressed, 
and then recorded real-time at respective regions adjacent to the regions where the data units AO. A1, A2, A3 have 
45 already been recorded. 

Then, as shown in FIG. 1 D, in the third recording pass, the data units CO, C1 . C2, C3 are similarly compressed, and 
then recorded real-time at respective regions adjacent to the regions where the data units BO, B1 , B2, B3 have already 
been recorded. 

Thereafter, as shown in FIG. 1E, in the fourth recording pass, the data units DO, D1, D2, D3 are similarly corn- 
so pressed, and then recorded real-time at respective regions adjacent to the regions where the data units CO, C1 , C2, C3 
have already been recorded. 

The four recording passes thus generate compressed data for the NVOD system, whose data units are arranged 
in a different sequence from the sequence of the. data units of the original video data. The video data thus generated 
serve as video data for the NVOD system. 

55 

(Process of broadcasting the video movie) 

A process of broadcasting the video movie by sequentially transmitting the video data for the NVOD system at cer- 
tain time intervals in a plurality of channels (four channels in the embodiment) will be described below with reference to 
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FIGS. 2A through 2F 

FIG. 2 A shows the compressed and recorded video data for the NVOD system shown in FIG. 1 E. 

FIG. 2B shows reproduced data generated by successively repeatedly reproducing the video data shown in FIG. 
2A.- The video data shown in FIG. 2A is repeatedly reproduced successively at a high rate of one block per 30 minutes, 
5 one block comprising the original video data that is 120 minutes long. It is important to note here that the recording data 
of one block contains all the reproduced data of the original video data. 

FIGS. 2C through 2F show video movie data sequentially outputted from the repeatedly reproduced data at certain 
time intervals in channels #1 ~ #4. 

In the channel #1. as shown in FIG. 2C, the compressed data AO, A1, A2, A3 are intermittently read from the first 
70 30-minutes block of the repeatedly reproduced data shown in FIG. 2B, and buffered to produce video data AO, A1 , A2, 
A3 of first 30 minutes of the video movie. Since the first block of successively reproduced data contains all the data of 
the video movie, it is possible to reproduce arbitrary video data from the first block. 

Then, the compressed data B0, B1 , B2, B3 are intermittently read from the second 30-minutes block, and buffered 
to produce video data B0, B1 , B2, B3 of next 30 minutes of the video movie. 
75 Then, the compressed data CO, C1 , C2, C3 are intermittently read from the third 30-minutes block, and buffered to 

produce video data CO, C1 , C2, C3 of next 30 minutes of the video movie. 

Then, the compressed data DO, D1, D2, D3 are intermittently read from the fourth 30-minutes block, and buffered 
to produce video data DO, D1 , D2, D3 of next 30 minutes of the video movie. 

According to the above broadcasting process, the video movie which is the same as the video data shown in FIG. 
20 1 A is reproduced in its entirety in the channel #1 . 

Similarly, in the channel #2, as shown in FIG. 2D, video data AO, A1 , A2, A3 of first 30 minutes of the video movie 
are produced from the compressed data AO, A1 , A2, A3 of the second block shown in FIG. 2B, next video data B0, B1 , 
B2, B3 of next 30 minutes of the video movie are produced from the compressed data B0, B1, B2, B3 of the third block, 
next video data CO. Cl . C2, C3 of next 30 minutes of the video movie are produced from the compressed data CO, C1 , 
25 C2, C3 of the fourth block, and next video data DO, D1 , D2, D3 of next 30 minutes of the video movie are produced from 
the compressed data DO. D1 . D2. D3 of the fifth block. In this manner, the video movie is reproduced in the channel #2 
which starts 30 minutes later than the channel #1 . 

Likewise, as shown in FIG. 2E, the video movie is reproduced in the channel #3 which starts 30 minutes later than 
the channel #2. and as shown in FIG. 2F, the video movie is reproduced in the channel #4 which starts 30 minutes later 
30 than the channel #3. 

In the NVOD system, the* block of the video data shown in FIG. 2 A is repeatedly reproduced successively at a high 
rate as shown in FIG. 2B. Therefore, as shown in FIGS. 2C ~ 2F, the video movie starts again in the channel #1 which 
starts 30 minutes later than the channel #4. Similarly, the video movie sequentially starts in the channels #2, #3, #4 at 
successive time intervals of 30 minutes. 
35 The process of recording an original video movie material at scattered locations on a hard disk or the like to gen- 
erate a recording medium for the NVOD system and playing back the recording medium, as described above with ref- 
erence to FIGS. 1 A - 1 E and 2A - 2F is described in detail in U.S. patent application No. 448,243 filed on May 23, 1 995 
and assigned to the same assignee as the present application (corresponding to Japanese patent applications Nos. 6- 
1 12,940 and 6-1 19,342). Reference should be made to the above application if necessary. 
40 The recording medium for broadcasting video data in the NVOD system comprises a magnetooptical disk (MO) or 
a hard disk (HD), for example. The recording process shown in FIGS. 1A through 1E and the reproducing process 
shown in FIGS. 2 A through 2E may be modified on the basis of the capability of a magnetooptical disk drive or a hard 
disk drive. More specifically, since the performance of recent hard disk drives is greatly improved, data recorded on a 
hard disk can be reproduced at a relatively high bit rate compared with the bit rate at which the data was recorded. 
45 Therefore, in the recording process shown in FIGS. 1 A through 1E, the video data may be recorded directly on a hard 
disk without relying on the compression technology such as MPEG2 or the like, producing a recording medium for the 
NVOD system (see FIG. 1 E), and in the reproducing process shown in FIGS. 2A through 2E, the recorded video data 
may be reproduced at a high rate such as a quadruple rate, for example. 

Furthermore, in the recording process shown in FIGS. 1 A through 1 E, the video data may be compressed accord- 
so ing to a moving image compression process such as MPEG2 to reduce the amount of data, and may be stored as com- 
pressed data on a hard disk. If the compression ratio is 1/10. then when the compressed data is reproduced at a normal 
rate, it is reproduced at a rate ten times higher than the normal rate in terms of the original video data. 

A process of time compression may also be employed. Specifically, in the recording process shown in FIGS. 1A 
through 1 E. the video data may be time-compressed to 1/4. In the reproducing process, the time-compressed video 
55 data may be reproduced at a normal rate. As a result, the video data may be reproduced at a quadruple rate in terms 
of the original video data. The above processes may be combined with each other. 

At any rate, the above processes may be used to reproduce the video data at a quadruple rate, for example, in 
terms of the original video data, compared with the recording rate in the recording process shown in FIGS. 1 A through 
1 E. Unless otherwise specified, the reproduction of the video data at a high rate as described herein includes all record- 
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ing and reproducing processes described above. 

In the above embodiment, there are four channels available for a video movie that is 120 minutes long, and the user 
can select one of the four channels in which the video movie starts from the beginning at any desired time. Therefore, 
the user can start viewing the video movie without waiting for more than 30 minutes at maximum. 

Generally, if a video movie which is T V | D eo. minutes long is sequentially broadcast at equal time intervals in an 
NVOD system with N channels, then the user can start viewing the video movie from the beginning at a maximum pos- 
sible waiting time of Td = T VIOEO /N [minutes] . Since the NVOD system that has actually been proposed has about 16 
channels, a maximum possible waiting time for the user to start viewing a video movie whose net time is 120 minutes 
at any desired time is about 7.5 minutes. 

[NVOD system for incorporating CM video programs, promotion video programs, or like into a video movie program] 

An NVOD system for incorporating CM video programs, promotion video programs, or like into a video movie pro- 
gram based on the same NVOD system video data as described above, and sequentially transmitting the video data at 
15 certain time intervals into a plurality of channels will be described below with reference to FIGS. 3A through 3G. In order 
to equalize time intervals at which the video movie data is transmitted into the channels, the NVOD system has five 
channels, one more channel than the channels shown in FIGS. 2A through 2F. 

FIG. 3A shows the repeatedly reproduced data which is the same as the data shown in FIG. 2B. The recording data 
which has been compressed to 30 minutes from a video movie that is 1 20 minutes long is used as one block and repeat- 
ed edly reproduced at a high rate. 

FIG. 3B shows the data of promotion video programs stored in a CM & Promo, server (see "19" in FIG. 6). The data 
include promotion video data Promo. 1, Promo. 2, Promo. 3. Promo. 4, Promo. 5, • • • , each recorded as one block. 
When the promotion video data Promo. 1 ~ Promo. 5 are broadcast, they have to be at most 30 minutes long. The pro- 
motion video data Promo. 1 - Promo. 5 may be of the same contents. 
25 FIGS. 3C through 3G show video movie data containing promotion video data, which are sequentially transmitted 

at certain time intervals in channels #1 - #5. 

In the channel #1 . as shown in FIG. 3C. the promotion video data Promo. 1 is read from the output data from the 
CM & Promo, server shown in FIG. 3B. and outputted before the video movie starts being broadcast. Thereafter, the 
video movie is reproduced in the same manner as described above with reference to FIGS. 2A through 2F. Specifically, 
30 in the next 30 minutes, the data AO, A1 , A2, A3 are intermittently read from the second block shown in FIG. 3A, and 
expanded to produce video data AO, A1 , A2, A3 of 30 minutes. Then, in- the next 30 minutes, the data B0, B1 . B2, B3 
are intermittently read from the third block shown in FIG. 3A, and expanded to produce video data BO, B1, B2, B3 of 30 
minutes. Then, in the next 30 minutes, the data CO, C1 , C2, C3 are intermittently read from the fourth block shown in 
FIG. 3A, and expanded io produce video data CO, CI , C2, C3 of 30 minutes. Then, in the next 30 minutes, the data DO, 
35 D1 , D2, D3 are intermittently read from the fifth block shown in FIG. 3A, and expanded to produce video data DO, D1 , 
D2, D3 of 30 minutes. 

In the channel #1 , therefore, as shown in FIG. 3C, the promotion video data Promo. 1 is broadcast before the video 
movie starts being broadcast, and thereafter, the video movie is reproduced in its entirety in the same manner as shown 
in FIG. 2C. 

40 Similarly in the channel #2, as shown in FIG. 3D, the promotion video data Promo. 2 is outputted from the output 
data from the CM & Promo, server shown in FIG. 3B, 30 minutes later than the channel #2. In the next 30 minutes, video 
data AO, A1 , A2, A3 of the first 30 minutes are produced from the data AO, A1 , A2, A3 of the third block shown in FIG. 
3A. Then, in the next 30 minutes, video data B0, B1, B2, B3 of the next 30 minutes are produced from the data B0, B1 , 
B2 B3 of the fourth block shown in FIG. 3A. Then, in the next 30 minutes, video data CO, C1, C2, C3 of the next 30 

45 minutes are produced from the data CO, C1 , C2, C3 of the fifth block shown in FIG. 3A. Then, in the next 30 minutes, 
video data DO, D1 , D2, D3 of the next 30 minutes are produced from the data DO, D1 , D2, D3 of the sixth block shown 
in FIG. 3A. Thus, in the channel #2, the promotion video data Promo. 2 is incorporated before the video movie is 
started, and the same video movie as shown in FIG. 1 A which starts 30 minutes later than the channel #1 is reproduced 
in its entirety. 

so Likewise, in the channel #3, as shown in FIG. 3E, the promotion video data Promo. 3 is incorporated before the 

video movie is started, and the video movie which starts 30 minutes later than the channel #2 is outputted in its entirety. 
In the channel #4. as shown in FIG. 3F, the promotion video data Promo. 4 is incorporated before the video movie is 
started, and the video movie which starts 30 minutes later than the channel #3 is outputted in its entirety. In the channel . 
#5. as shown in FIG. 3G, the promotion video data Promo. 5 is incorporated before the video movie is started, and the 

55 video movie which starts 30 minutes later than the channel #4 is outputted in its entirety. 

In the above embodiment, a total of five channels, one more channel than the channels shown in FIGS. 2A through 
2F, are provided for broadcasting a video movie which is 120 minutes long, and the user may select, at a desired time, 
a channel for the video movie that starts immediately after the desired time, for viewing the video movie in which a CM 
video program or the like is incorporated, without having to wait for more than 30 minutes. 
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As described with reference to FIGS. 2A through 2F, since the NVOD systemthat has actually been proposed has 

16 channels, a maximum possible waitin g time is about 7.5 minutes. 

In the embodiment shown in FIGS. 3A through 3G, a CM video program or the like is incorporated prior to the start 
of the first block of a video movie. The incorporation of a CM video program or the like is carried out by switching oper- 
5 ation of a matrix switcher 15 which will be described later on with reference to FIG. 6. Therefore, a CM video program 
or the like can be incorporated as desired between arbitrary blocks of video data. 

If a video movie which is T V ideo. minutes long with a CM video program or the like incorporated at M locations 
therein is sequentially broadcast at equal time intervals in an NVOD system with N + M channels, then the user can 
start viewing the video movie from the beginning at a maximum possible waiting time of Td = T V[DEO /N [minutes] . 

10 

[Video data generating apparatus] 

FIG. 4 shows by way of example a video data generating apparatus for generating video data according to the four 
recording passes described above with reference to FIGS. 1B through 1 E. The video data generating apparatus com- 

15 prises a video reproducer 1 such as a video- disk player for reproducing video data recorded on a video disk, for exam- 
ple, an encoder 3 for effecting a high-efficiency coding process on video data reproduced by the video reproducer 1 , an 
FIFO memory 5 for buffering a compressed signal from the encoder 3, a controller 7 for reading a compressed digital 
signal from the FIFO memory 5, and a high-speed digital recording device 9 such as a magnetooptical disk drive (MOD) 
or a hard disk drive (HDD) for recording the compressed digital signal from the controller 7 under the control of the con- 

20 trailer 7. 

The video reproducer 1 is a device for reproducing video data. The video reproducer 1 is controlled by a control 
signal from the controller 7 to access a given recording position for controlling the time to start reproducing the recorded 
video data. The video reproducer 1 can also be controlled in synchronism with an external synchronising signal 13 
when necessary. 

25 The encoder 3 comprises a real-time video compressor for bandwidth-compressing video data according to a mov- 
ing image compression process such as MPEG2. 

The FIFO memory 5. or a f irst-in, first-out memory, serves to buffer the compressed video data by writing and read- 
ing the compressed video data at given times in response to a timing signal 6 from the controller 7, and transmit the 
read video data to the controller 7. 
30 The controller. 7 controls the time to start reproducing the recorded video data with the video reproducer 1 , deter- - 
mines a time to read the compressed digital signal from the FIFO memory 5, and also determines a time to write the 
compressed digital signal in a given area of the recording medium with the high-speed digital recording device 9. 

The high-speed digital recording device 9 comprises an MOD (magnetooptical disk drive) or an HDD (hard disk 
drive), for example, for recording at a high density the digital video data from the controiier 7 in posiiions described 
35 above with reference to FIGS. 1 B through 1 E. 

The video data generating apparatus operates as follows: In the f irst recording pass initiated by a reproduction start 
control signal supplied from the controller 7 to the video reproducer 1 , the data units AO, A1 , A2, A3 of the first 30 min- 
utes which have been reproduced by the video reproducer 1 are compressed by the encoder 3, and the compressed 
data are sent to the FIFO memory 5, from which the data are read at given times according to a timing signal from the 
40 controller 7 and recorded as compressed data AO, A1 , A2, A3 in initial portions of respective four equal areas (see FIG. 
1 B) of the recording medium in the high-speed digital recording device 9. 

Similarly, in the second recording pass, the data BO, B1 , B2, B3 are recorded as compressed data BO, B1 , B2, B3 
in the respective areas as shown in FIG. 1 C. In the third recording pass, the data CO, C1, C2, C3 are recorded as com- 
pressed data CO, C1, C2, C3 in the respective areas as shown in FIG. 1D. In the fourth recording pass, the data DO, 
45 D1, D2, D3 are recorded as compressed data DO, D1 , D2, D3 in the respective areas as shown in FIG. 1 E. In this man- 
ner, the high-density data as shown in FIG. 1E are stored in the high-speed digital recording device 9. 

It is possible to generate high-density video data in the first recording pass. FIG. 5 shows a high-density recording 
video data generating apparatus for use in generating such high-density video data. Basically, the high-density record- 
ing video data generating apparatus comprises four of the video data generating apparatus shown in FIG. 4 which are 
so connected parallel to each other. Specifically, the high-density recording video data generating apparatus comprises 
video reproducers 1-1, • • ♦ , 1-4 for reproducing original video data, encoders 3-1, • * * , 3-4 for compressing video 
data reproduced by the video reproducers 1-1, • • • , 1-4, FIFO memories 5-1 , • • • , 5-4 for buffering compressed sig- 
nals from the encoders 3-1 , • - * , 3-4. a controller 7 for reading compressed digital signals from the FIFO memories 5- 
• 1 , • • - , 5-4 and controlling the video disk devices, and a high-speed digital recording device 9 such as an MOD or an 
55 HDD for recording the compressed digital signals read by the controller 7. 

The video reproducers 1 -1 , • • • , 1 -4 output respective video data 0, 30, 60, 90 minutes after the control signal 1 1 
starts reproducing the video data. 

The encoders 3-1, • • • , 3-4 compress the video data real-time. Specifically, the encoder 3-1 is supplied with the 
video data AO, A1, A2, A3, compresses them, and writes the compressed video data in the FIFO memory 5-1 . The 
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encoder 3-2 is supplied with the video data BO, B1, B2, B3, compresses them, and writes the compressed video data 
in the FIFO memory 5-2. The encoder 3-3 is supplied with the video data CO, C1, C2, C3, compresses them, and writes 
the compressed video data in the FIFO memory 5-3. The encoder 3-4 is supplied with the video data DO, D1, 02, D3, 
compresses them, and writes the compressed video data in the FIFO memory 5-4. 
5 The controller 7 reads the compressed digital signals from the FIFO memories 5-1 , • • • , 5-4 in the order shown 

in FIG. 1 E, and writes the compressed digital signals in the MOD/HDD 9 at a high rate. The high-density recording video 
data generating apparatus generates NVOD system video data recorded at a high density as shown in FIG. 1 E accord- 
ing a single recording pass. An actually proposed 16-channe! NVOD system has 16 video reproducers 1,16 encoders 
3, and 16 FIFO memories 5 which are connected parallel to each other. 

10 

[Apparatus for and method of incorporating a CM video program or the like in an NVOD system] 

FIG. 6 shows by way of example an apparatus for incorporating a CM video program or the like in an NVOD system. 
The apparatus comprises a high-speed digital reproducing device 11 such as an MOD or an HDD, a CM & Promo. 

is server 19 for outputting video data such as CM video or promotion video data, FIFO memories 13-1, 13-2, 13-3, 13-4 
for buffering compressed data reproduced by the high-speed digital reproducing device 11, a matrix switcher 15 for 
selectively reading compressed data stored in the FIFO memories 13-1 , 13-2, 13-3, 13-4 or compressed data from the 
CM & Promo, server 19, and outputting the selected data, and encoders 17-1, 17-2, 17-3, 17-4, 17-5 for adding an 
error-correcting code to compressed data such as video movie data and CM video data or the like from the matrix 

20 switcher 1 5, interleaving the data, adding a synchronizing signal to the data, and outputting the data to respective chan- 
nels #1 - #5. 

The apparatus also has a controller 29 for sending a reproduction start synchronizing signal 21 to the high-speed 
digital reproducing device 1 1 and the CM & Promo, server 19, a write/read timing signal 25 to the FIFO memories 13- 
1, 13-2, 13-3, 13-4, and a switching control signal to the matrix switcher 15 to select data to be outputted to the channels 

25 #1 ~ #5- 

The high-speed digital reproducing device 1 1 comprises magnetooptical disk drive (MOD) or a hard disk drive 
(HDD) for successively reproducing at a high rate NVOD system video data which have been recorded at a high density 
as shown in FIG. 1 E. 

The CM & Promo, server 19 is one type of video server, and comprises a device for storing and distributing data 
30 such as CM video data or the like. The CM & Promo, server 19 stores data such as CM video data or the like com- 
pressed under the same conditions as video movie blocks, as shown in FIG. 3B, and reproduces and outputs the stored 
data. 

The FIFO memories 13-1 , * • • , 13-4, or first-in, first-out memories, serve to buffer the compressed video signals 
from the high-speed digital reproducing device 1 1 by selectively writing and reading the compressed video signals in 
35 response to a control signal from the controller 29 for transmission to the matrix switcher 15. 

The matrix switcher 15 receives the compressed video data from the FIFO memories 13-1, • • 1 3-4 or the com- 
pressed CM video data or the like from the CM & Promo, server 19, and selectively outputs the received data to the 
channels in response to a stitching control signal 27 from the controller 29. In a small-scale NVOD system for use in a 
hotel or the like, the respective channels may have decoders for decoding the compressed video data from the matrix 
40 switcher 15 and outputting the decoded video data to the channels. 

The encoders 17-1, • • • , 1 7-5 add an error-correcting code to the CM video and video movie data from the matrix 
switcher 15, interleave the data, add a synchronizing signal to the data, and output the data to the respective channels 
#1 - #5. 

. The apparatus shown in FIG. 6 resides in that the number of channels is one greater than the number of FIFO 
45 memories for reading video movie data stored in the high-speed digital reproducing device 1 1 . 

FIGS. 7A through 7K are illustrative of the manner in which the apparatus shown in FIG. 6 operates for incorporat- 
ing CM video data or the like in an NVOD system. 

FIG. 7A shows compressed video data 12 outputted from the speed digital reproducing device 1 1 in response to 
the reproduction start synchronizing signal 21 from the controller 29. 
so FIG. 7B shows compressed promotion video data 20 outputted from the CM & Promo, server 1 9 in response to the 

reproduction start synchronizing signal 21 from the controller 29. 

FIGS. 7C through 7E show video data outputted from the FIFO memories 13-1, • • • , 13-4 which have selectively 
stored the video data 12 shown in FIG. 7A, in response to the timing signal 25 from the controller 29 as described above 
with reference to FIG. 6. For example, as shown in FIG. 7C, the FIFO memory 13-1 selectively stores compressed data 
55 AO ~ A3 from the first block shown in FIG. 7A, compressed data BO - B3 from the second block compressed data CO 
~ C3 from the third block, and compressed data DO ~ D3 from the fourth block. Similarly, as shown in FIG. 7D, the FIFO 
memory 13-2 stores compressed data AO - A3, BO ~ B3, CO - C3, DO - D3 at times 30 minutes later than the FIFO 
memory 13-1. Similarly, as shown in FIG. 7E, the FIFO memory 13-3 stores compressed data AO ~ A3, BO - B3, CO - 
C3, DO - D3 at times 30 minutes later than the FIFO memory 13-2. Similarly, as shown in FIG. 7F, the FIFO memory 
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13-4 stores compressed data AO - A3, BO ~ B3. CO - C3, DO ~ D3 at times 30 minutes later than the FIFO memory 
13-3. 

FIGS. 7G through 7K show data 14-1 , • • • , 14-4 (see FIGS. 7G - 7F) such as compressed video data from the 
FIFO memories 13-1 13-4 and compressed promotion video data 20 from the CM & Promo, server 19, which the 

5 matrix switcher 1 2 has selectively outputted to the channels #1 ~ #5 in response to the switching control signal 27 from 
the controller 29. These data comprise video data combined with CM video data or the like, and supplied through the 
respective encoders 17-1 , • * • , 17-5 to the respective channels. 

For example, in response to the switching control signal 27 from the controller 29, the matrix switcher 1 5 selectively 
outputs the data from the CM & Promo, server 19 to the channel #1 for the first 30 minutes. At the same time, the matrix 
w switcher 15 selectively outputs the video data from the FIFO memories 13-1, * • •. 13-4 to the respective channels #5, 
#2, #3. #4. 

In the next 30 minutes, the matrix switcher 15 selectively outputs the data from the CM & Promo, server 19 to the 
channel #2. arid at the same time, selectively outputs the video data from the FIFO memories 13-1, • • • , 13-4 to the 
respective channels #5, #1, #3. #4. 
75 In the next 30 minutes, the matrix switcher 15 selectively outputs the data from the CM & Promo, server 19 to the 

channel #3. and at the same time, selectively outputs the video data from the FIFO memories 13-1, * - - . 13-4 to the 
respective channels #5, #1. #2, #4. 

In the next 30 minutes, the matrix switcher 15 selectively outputs the data from the CM & Promo, server 19 to the 
channel #4, and at the same time, selectively outputs the video data from the FIFO memories 13-1, • *. * , 13-4 to the 
20 respective channels #5, #1 , #2, #3. 

In the next 30 minutes, the matrix switcher 15 selectively outputs the data from the CM & Promo, server 19 to the 
channel #5, and at the same time, selectively outputs the video data from the FIFO memories 13-1, •■ • • , 13-4 to the 
respective channels #4, #1 , #2, #3. 

In the next 30 minutes, the matrix switcher 15 selectively outputs the data from the CM & Promo, server 19 to the 
25 channel #5, and at the same time, selectively outputs the video data from the FIFO memories 13-1, • • • , 13-4 to the 
respective channels #4. #1 , #2, #4. Subsequently, the above cycles are repeated. The encoders 1 7-1. • • • , 17-5 add 
an error-correcting code to the data and otherwise process the data, and transmit the data to the users. 

Inasmuch as the actually proposed NVOD system has 1 6 channels, as described above, a maximum possible wait- 
ing time for the user to start viewing a video movie, 120 minutes long, is about 7.5 minutes with 17 channels available. 
30 If CM video data or the like is incorporated at two locations in video movie data, then the video movie data can similarly 
be broadcast by using 18 channels. 

Generally, for broadcasting a video movie whose net time is T V)DEO [minutes] with CM video data or the like incor- 
porated at M locations therein with an NVOD system, if the video data are to be sequentially broadcast at time intervals 
of about T v , DEO /N [minutes] that are equal to those with video data with no CM video data or the iike incorporated 
35 therein, then the video data with CM video data or the like incorporated can be broadcast by increasing the number of 
channels to N + M. The period of time of the CM video data or the like at each location is kept within T V | DEO /N [minutes]. 

Conversely, it is possible to fix the number L of channels of an NVOD system, combine a video movie whose net 
time is T VIDEO [minutes] and CM video data or the like whose broadcasting time is T Promo [minutes], and broadcast the 
video movie data sequentially at equal time intervals. In the NVOD system/the video movie data are sequentially broad- 
40 cast at time intervals of T V ideo/ l [minutes] through the L channels. The video movie which is T V ideo. [minutes] in each 
of the channels is recognized as interconnected blocks each T V | DEO /L [minutes] (T = d ) long. 

For incorporating CM video data or the like, the CM video data or the like is divided into video data whose number 
is indicated by a value P which is determined as T Promo -4- Td ~ P (P is an integer produced by counting the fractions 
to the decimal point as a whole number) (therefore, the CM video data or the like at each location is at most T V)DEO /L 
45 [minutes] long), and the P blocks of the CM video data or the like are inserted between desired P blocks of the video 
movie data. The insertion is carried out by the matrix switcher 15. The total broadcasting time of the video movie with 
the CM video data or the iike incorporated therein is expressed by (Td + T Promo /Td) • L = T V | DEO + T Promo [minutes] . 

According to the above embodiment, for broadcasting a video movie whose net time is T V | DE0 . [minutes] with CM 
video data or the like incorporated at M locations therein with an NVOD system, the video data with CM video data or 
so the like incorporated can be broadcast at time intervals of about T V)DEO /N [minutes] that are equal to those with video ■ 
data with no CM video data or the like incorporated therein, by increasing the number of channels to N + M. 

Conversely, if the number L of channels of an NVOD system is fixed, a video movie whose net time is T VIDEO [min- 
utes] and CM video data or promotion video data whose broadcasting time is T Promo [minutes] are combined with each 
other, and the video movie data are broadcast sequentially at equal time intervals, then the video movie data are 
55 sequentially broadcast at time intervals of T V ideoA [minutes] through the L channels. For incorporating CM video data 
or the like, the CM video data or the like is divided into video data whose number is indicated by a value P which is deter- 
mined as T Promo Td ss P (P is an integer produced by counting the fractions to the decimal point as a whole 
number), and the P blocks of the CM video data or the like are inserted at P locations between two adjacent blocks of 
the video movie data. According to the above embodiment, there are provided an apparatus of and a method for carry- 
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ing out the above process. 

According to the above embodiment furthermore, since the storage medium for the data of a video movie and the 
storage medium for the data of CM video programs or the like are separate from each other, the CM video programs or 
the like can be updated as desired. 

5 

[Advantages of the invention] 

According to the present invention, there is thus provided an NVOD system capable of incorporating additional 
. information programs such as CM video programs, promotion video programs, or the like into mam video programs, and 
w a broadcasting method for such an NVOD system. 

According to the present invention, there is also provided an NVOD system which is capable of easily updating 
additional information programs such as CM video programs, promotion video programs, or the like to be incorporated 
into main video programs. 

15 DESCRIPTION OF REFERENCE NUMERALS 



1 


video reproducer 


3 


encoder 


5 


FIFO memory 


20 7 


controller 


9 


high-speed digital recording device (MOD, HDD) 


11 


high-speed digital reproducing device (MOD, HDD) 


13 


FIFO memory 


15 


matrix switcher 


25 17 


decoder 


19 


CM & Promo, server 


20 


controller 



30 



35 



40 



50 



55 



Claims 

1 . A near video-on-demand system comprisi ng : 



control means; ( x , . 

high-speed digital reproducing means responsive to a control signal from said control means, for reproduc.ng 
at a high rate a plurality of video-on-demand system recording data divided from digital data of a mam program 
and recorded at discrete areas; ... 
an additional information program data server for reproducing data of an additional information program in 
response to a control signal from said control means; 

buffer means responsive to a control signal from said control means, for selectively writing the video-on- 
demand system recording data from said high-speed digital reproducing means and reading the video-on- 
demand system recording data; and 
matrix switcher means responsive to a control signal from said control means, for selectively outputting mam 
program data from said buffer means and additional information data from said additional information program 
data server, and sequentially transmitting the main program data with the additional information data incorpo- 
45 rating therein in a plurality of channels. 

2. A near video-on-demand system according to claim 1 , wherein said main program comprises a video movie, and 
said additional information program comprises a commercial video program or a promotion program. 

A near video-on-demand system according to claim 1, wherein said high-speed digital reproducing means com- 
prises a magnetooptical disk drive or a hard disk drive. 

■ A near video-on-demand system according to claim 1, wherein if said main program is T vlDE0 . long, then said 
video-on-demand system recording data are produced by dividing the digital data of the main program into a 
number of blocks related to the number N of the channels, and the data of the blocks are further divided and dis- 
cretely recorded, and wherein said high-speed digital reproducing means successively reproduces at a high rate 
said video-on-demand system recording data to reproduce all the data of the main program at time intervals of 

Tvideo/ n - 
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• 5. A near video^n-demand system according to claim 1, wherein said video-on-demand system recording data are 
recorded in a compressed state. 

6. A near video-on-demand system according to claim 1, wherein if the number of said first-in, first-out memory 
5 means is N and said additional information program is incorporated at M locations, then the number of the channels 

is N + M. 

7. A near video-on-demand system according to claim 1 , wherein said matrix switcher means receives the data of the 
additional information program from said additional information program data server and video data from said N 

w first-in, first-out memory means, and transmits the received data to the channels. 

8. A method of broadcasting a main program whose net time is T V | DEO with an additional information program incor- 
porated at M locations therein, using a near video-on-demand system, comprising the step of: 

15 increasing the number of channels from the conventional number N of channels to N + M in order to insert the 

additional information program in the M locations, so that the main program with the additional information pro- 
gram incorporated therein will sequentially be broadcast at the same time intervals as when the main program 
with the additional information program not incorporated therein is broadcast. 

so 



25 
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